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Introduction 
 
An increasing average Bulk Milk Somatic Cell Count (BMSCC) in the years 2000-2004 in the 
Netherlands led to a five year project on udder health. The dairy industry and the farmers 
organizations, together with the Dutch Dairy Board decided to design a program to improve 
udder health. The program is executed by the UGCN (Dutch Udder Health Centre). UGCN 
activities are paid by farmers, through Dairy Board payments. The project has to pay itself back 
to the farmers through a (quantified) improved udder health (van der Zwaag et al., 2005). In 
2004 the Animal Health Service in Deventer was asked to compose a five year udder health 
program, based on the idea that a better udder health leads to less economic losses and more 
satisfaction for both, producers and dairy industry and increases animal welfare. In 2005 UGCN 
was founded to execute the five year program. Approximately half of the UGCN work is 
research; the other half consists of implementation of knowledge in the daily practice of dairy 
farmers. Thus, the Dutch udder health program stands somewhere between a pure 
implementation program such as the Australian project (www.countdown.org.au) and more 
research oriented programs such as the Canadian Bovine Mastitis Research Network (Scholl et 
al., 2005). To realize the goals set, research and practice have to be integrated. Therefore, 
research activities are directed versus implementation because, directly or indirectly, dairy 
farmers have to profit from the results. Based on a baseline survey the private practitioner was 
chosen as the axis of the implementation part of the udder health program (Kuiper et al., 2005). 
This paper describes the experiences and results of 10 private practices during the first year of 
the program, tries to give insight in the background of farmers’ behaviour in relation to udder 
health, and discusses the approach of the project in the forthcoming years. 
 
The Udder Health Program 
 
In the baseline survey preceding the project we found that dairy farmers consider their private 
practitioner as their most important source of knowledge on udder health and as their first 
contact person in case of udder health problems (Jansen et al., 2004). That, added to the fact that 
in our country a private practitioner visits clients at least four times each year, made us decide to 
choose for practitioners as the axis in communication to dairy farmers. Additionally other means 
are used, such as news letters and lectures. In 2005 ten practices were asked to join the project 
and help improve udder health as much as they could in the dairy farms they were serving. The 
program started in January 2005 with an informative meeting in each of the practices. During 
this meeting representatives of the dairy industry or the farmers organizations explained the 
importance of the subject to the collective and the practitioners gave presentations on importance 
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of udder health and economic backgrounds of mastitis at the herd level. Approximately 600 
farmers visited these meetings and evaluated them as very useful and informative. Additionally 
farmers were informed on technical aspects and possibilities to improve udder health via specific 
news letters. The practitioners attended postgraduate courses to be updated with the latest 
technical udder health knowledge. 
 
Individual approach 
After the kick-off the practitioners started to approach individual farmers during their daily 
routine of consulting diseased animals, herd health visits or the obligatory 3-month animal health 
checks. They were supported by several instruments made available for them through UGCN, 
such as check lists, instruction cards, and schedules on treatment, milk sample collection, CMT, 
milking technique, teat condition, management, feeding, hygiene and so on.  
 
Study groups 
Based on earlier experiences in other programs, it was expected to be efficient and effective to 
bring together groups of farmers to discuss udder health. Study groups consisted of 8 to 10 dairy 
farmers were organized at the farm of one of the participants. The practitioner presided these 
meetings and prepared them with materials provided by UGCN. In these study group meetings 
the practitioner summarized existing knowledge and included recent findings from the literature 
and/or research projects. Each of the meetings started with a conducted tour to the barn and the 
cows, discussing the management practices of the host. This part of the meetings was always 
highly appreciated, because sharing experiences and discussion among participants was 
considered of high value. Subjects dealt with during these meetings were: milking machine and 
milking technique; optimal mastitis treatment; host resistance (transition management and 
feeding); and herd health management. 
 
Evaluation Of The Udder Health  Program 
 
The private practitioners play an important role in the approach of farmers regarding mastitis. In 
a survey not discussed in this paper we found that the opinion of the practitioner seems 
correlated to the opinion of dairy farmers in his or her practice (or the other way around) on a 
number of subjects. For example, if the practitioner considered a treatment schedule for mastitis 
important, than the farmers thought likewise. The survey also showed that there is quite some 
difference between practitioners in the field. Some picked the matter up thoroughly, others were 
less active. The main experience from the study group meetings was that farmers appreciate new 
knowledge highly. Farmers taking the effort and the costs to visit a study group on udder health, 
want to know what is new regarding mastitis. They generally found these study groups an 
effective way to transmit this knowledge. On the other hand farmers appreciated discussing 
‘basic’ things of their daily work even more. Things like, ‘how to take a milk sample without 
contamination’, ‘where to inject a cow’ and ‘how to do a CMT’ were found very useful, 
especially if discussed and applied with the cows in the barn. It seemed that farmers easier accept 
knowledge from a colleague telling positive experiences with a certain procedure than from a 
practitioner or other expert. The study groups created this possibility. Another experience from 
the study groups was that matters discussed during the meetings could be easily discussed during 
personal herd visits by the practitioner afterwards. Practitioners found it much easier to discuss 
subjects on udder health with study groups participants than with other farmers in their practice. 
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This can be measured in a number of activities. For instance, after 6 months, 72% of study group 
participants worked with a standard treatment schedule, whereas 58% of non-participants did so.  
 
Comparison with control practices 
BMSCC as well as individual cow somatic cell counts (CSCC) results were collected from all 
herds in the 10 practices. These were compared to the same results of 20 control practices, 
matched on region and size. This resulted in a comparison of data of 1378 herds from the 
participating practices with data of 2319 herds from the control practices. Of the 1378 herds in 
the 10 practices, 434 farmers participated in the study groups. The  log BMSCC of herds 
participating in study groups (intervention-active) was compared to herds not participating 
(intervention-passive), and to herds in control practices (control), using a linear mixed model 
(Proc Mixed, SAS 9.1). The prevalence of subclinical mastitis was analysed by a negative 
binomial model (Proc Genmod, SAS 9.1), as the proportion of cows above a CSCC threshold of 
250,000 cells/ml (150,000 for heifers). The intervention started in January 2005. Therefore the 
period before intervention (January 2004 – December 2004) was compared to the beginning of 
the project (January 2005 – October 2005) and the remaining period (November 2005 – April 
2006). The log BMSCC and the prevalence of subclinical mastitis were adjusted for seasonality 
(by adding a sinus and cosinus to the model), and for repeated measurements, using the 
autoregressive correlation structure. Group and time effect were analysed as main effects and as 
an interaction term in both models. The log BMSCC was additionally corrected for a random 
effect of the private practice.  
 
 
Figure 1. BMSCC in herds participating in study groups (intervention-active; n = 434), herds not 
participating in study-groups (interaction-passive; n = 944) and herds in control practices 
(control; n = 2319) in the year preceding the program (2004) and during the beginning and the 
remaining part of the program (2005-2006). 
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Seasonality had a significant effect on log BMSCC (P < 0.0001). In the year preceding the 
program, herds participating in study groups had a non-significant lower BMSCC than herds not 
participating (P = 0.1365). As is presented in figure 1, BMSCC was significantly lower in herds 
participating in study groups than in herds not participating and in herds in control practices, in 
the beginning of the project (P = 0.0170) and in the remaining period (P = 0.0023).  
 
The prevalence of cows with CSCC > 250,000 cells/ml (150,000 for heifers) was significantly 
lower in participating herds (P = 0.0002) and significantly higher in herds not participating in 
study groups (P = 0.0062) compared to herds of control practices. The difference in prevalence 
of subclinical mastitis between the participating and not-participating herds was significantly 
higher in the remaining period when compared to the period before intervention (P < 0.0001). 
There were marked differences between practices in their success in improving udder health. As 
an example the BMSCC in herds participating in study groups in one practice, compared to herds 
not participating and compared to the herds in the 20 control practices is shown in figure 2. 
 
 
Figure 2. BMSCC in herds of one of the participating practices. Herds participating in study 
groups (intervention-active; n =  36), herds not participating in study-groups (interaction-passive; 
n = 99) and herds in control practices (control; n = 2319) in the year preceding the program 
(2004) and during the execution of the program (2005-2006). 
 
Factors Influencing Farmers’ Behaviour In Relation To Udder Health 
 
The evaluation of the udder health program seems to imply that herds participating in study 
groups generally are herds that already performed above average before the start of the program. 
By making use of the means offered by the program, these farmers improve further. This is 
conform to the experiences described by the participating practitioners. As a result, by applying 
the knowledge available, it seems very well possible to improve udder health. However, it is 
difficult to get farmers to do so if they, for some reason, are not motivated. As such, the program 
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does not seem to have the expected effect on farmers with mediocre or worse udder health status. 
Then the question arises: how to improve the program in such a way that all farmers are 
motivated to increase udder health on their farms? To find an answer communication and social 
psychological theories can be used. 
 
Behavioural change can be induced by several policy instruments. Figure 3 shows different 
policy instruments and their effect on behaviour (van Woerkum et al., 1999; Leeuwis, 2004). In 
this model behaviour (i.e. the implementation of mastitis control practices) can be influenced 
compulsory or voluntary. Compulsory behavioural change is facilitated by coercion such as 
regulations and restrictive provisions (van Woerkum et al., 1999). In udder health programs the 
effect of milk quality legislation and control systems can be more or less subscribed to coercion. 
However, it is well known that compulsory behavioural change will probably only last as long as 
the coercion exist. Additionally, with respect to udder health, coercion can only be used in 
extreme cases and only for bulk milk parameters. Thus, a voluntary behavioural change is more 
preferred.  
 
Behaviour
Compulsory
Internally 
motivated
Externally 
motivated
Voluntary
Financial +/-Circumstances
Communicative 
intervention
Subsidies/
finesSocial pressureProvisionsRegulations
Coercion SocialMaterial
Enabling
Reasoned opinions
Restrictive
 
 
Figure 3. Behavioural change by policy instruments (van Woerkum et al., 1999; Leeuwis, 2004) 
 
Voluntary behavioural change is facilitated by motivation (van Woerkum et al., 1999). People 
can be internally and/or externally motivated. Internal motivation can be influenced by 
communicative intervention through reasoned opinions, such as persuading farmers by use of 
articles in magazines, lectures at informative meetings and in study groups.  External motivation 
can be accomplished by financial means through bonuses and penalties related to BMSCC 
(Schukken et al, 1992). Apart from this, the circumstances of a farmer influence the motivation. 
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Circumstances are influenced by social and material policy instruments, such as social pressure 
from colleagues, the dairy industry or the practitioner, and provisions like the milk recording 
system. 
 
In the model of van Woerkum, it is assumed that behaviour is predictable and easy to influence 
(Leeuwis, 2004). From the results of the udder health program we learned that changing the 
farmers behaviour related to udder health is not as simple as just implementing policy 
instruments. The progress of the udder health program showed that an approach by only the 
reasoned opinion seems not as effective as expected. The effective adoption of policy measures 
depends on:   
(1) knowledge about the existence of the policy measure 
(2) persuasion by shaping attitudes under the influence of others 
(3) decision about the adoption or rejection of the measure 
(4) implementation and adoption of the measure, and 
(5) confirmation of the measure by seeking reinforcements from others, leading to 
continuation or discontinuation (Rogers, 1995).  
 
In this process communication plays an important role providing that it is implemented in an 
effective way. Effective communication towards farmers is not easy while behaviour of farmers 
is very complex, context related and influenced by his social environment. Therefore 
communication strategies of the udder health program need to understand and to anticipate on 
farmers’ ‘mindset’ and the interaction of farmers with their social environment. A farmer’s 
mindset can then be seen as a combination of what farmers want, know, believe and perceive 
regarding mastitis. As such, this mastitis mindset then could support the understanding of 
farmers’ behaviour and the way this behaviour can be influenced by the udder health program  
 
 
 
Figure 4. Composition of a mindset by flexible identities in interaction processes (Leeuwis 2004, 
Leeuwis et al., 2006). 
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Leeuwis (2004, 2006) developed a model about decision making of people based on a mindset in 
interaction with others (see figure 4). This shows that what people do, or not do, depends on 
different factors, which are influenced by identity. The model shows that farmers make different 
decisions, based on the identity they have at that moment. For example, a farmer would make a 
different decision in his role as a father, than in his role as a farmer. This role or identity of a 
farmer and the accompanying factors are constructed in interaction with the farmer’s 
environment and can therefore also be influenced by communication strategies.  
 
Analysis of factors influencing the mindset of farmers in relation to the udder health program 
learned that the Leeuwis model could be applied. For ‘risk perception’ a difference is found 
between the problem-level and the satisfaction level of BMSCC, on average 280,000 and 
150,000 cells/ml respectively (Jansen et al., 2004; Kuiper et al., 2005). We found that only 27% 
of farmers managed to reach their satisfactory level, while 6% of the farmers violate their 
problem level. Evaluation of  ‘belief in own capacities’ in the baseline survey showed that 27% 
of the dairy farmers think they directly know what the causes are when a mastitis problem occurs 
and 32% of the farmers in the survey think they know enough about mastitis to prevent problems 
(Jansen et al., 2004; Kuiper et al., 2005). These results suggest that about two-third of the Dutch 
dairy farmers feel insecure about actually dealing with mastitis problems. This corresponds with 
the findings on ‘knowledge and expectations’. Most farmers think they have sufficient 
knowledge about mastitis in general but that this knowledge is not always decisive in relation to 
their own situation (Jansen et al., 2004; Kuiper et al., 2005). 
 
The positive evaluation by farmers and practitioners, and the positive results found in the study-
groups reinforces the fundaments of communication theories that ‘experienced social pressure’ 
by colleagues and social learning are important in persuasion. However, it seems that farmers not 
participating in study groups, are not reached that well. Private practitioners seem to have 
difficulties in motivating farmers that are not internally motivated. These difficulties could have 
their roots in the traditional relation between farmer and practitioner, the latter being associated 
with curing animals, instead of giving advice about disease prevention. Preliminary research 
suggests that the relation between farmer and practitioner is quite complex and needs to be 
further analyzed to study the effectiveness of communication. An additional factor explaining 
farmers’ behaviour is ‘trust in social environment’ and ‘perception of own role and 
responsibility’. Farmers may consider the udder health program just as another instrument to 
keep the Animal Health Service and the practitioners busy, or even as another instrument to 
harass farmers. The image of the dairy industry in general is good, but the individual farmer does 
not receive any feedback about his own contribution. Theories in social psychology like ‘social 
loafing’ apply to the fact that in group processes, where the individual contribution is less 
visible, some people will be rewarded for there work although they did not contribute to it 
(Latane et al., 1979). This can lead to conflicts as well as demotivation of farmers who try to do 
their best. 
 
Finally ‘aspirations’ influence the farmer’s mindset. Results from the baseline survey showed 
that most important farm objectives are to get a high net return and to keep the farm management 
simple (Jansen et al., 2004, Kuiper et al., 2005). This can be conflicting with the messages in the 
udder health program. For example, farmers may perceive the application of extra preventive 
measures to be expensive or complicated. 
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Further Improvement of the Udder Health Program 
 
We showed that it is possible to improve udder health in large groups of farms through a 
combined use of technical knowledge and communication instruments, once farmers are 
motivated to use them. However, an effective national udder health program is very complex, 
because motivation and behaviour varies between farmers, is quite unpredictable, context related 
and not easy to influence in a short period. As such, we acknowledge that a combination of 
intervention instruments is more effective in changing farmers’ behaviour in a short term than 
just using practitioners for communication strategies. Additionally we need to anticipate more on 
farmers’ mindset regarding mastitis. Although the baseline survey provided a quick glance on 
farmers’ mastitis mindset, many things remain unknown. More research is needed to analyze the 
issues that are proposed in this paper. Nevertheless, the explanation of the farmers’ mindset as 
presented in this paper shows key areas we will focus on in the forthcoming years: 
(1) Personalize the message 
(2) Increase farmers frame of reference and give feedback 
(3) Use the power of farmers’ social environment 
 
First, personalization of the message is a concept that is well known in communication theories. 
When farmers are not convinced about the usefulness of the message for their individual case, 
they will not be motivated to further process the message.  As such, the message of the udder 
health program needs to be personal relevant. The only way to make the message personal 
relevant is to acknowledge that farmers have different mindsets in different situations and to 
anticipate on their mindset in communication strategies.  
 
Second, when focusing on farmers’ mindset, it seems that some farmers lack a realistic 
evaluating frame of reference about mastitis. Farmers seem to feel insecure about their 
knowledge and the translation of this knowledge into action. However, most farmers manage to 
stay below their own problem level of mastitis. This problem level can still be quite ‘easy’ to 
manage, probably because it is personally framed by their experiences and comfort rates rather 
than by a realistic frame of reference. Therefore, realistic information about problem levels could 
be very important in the communication towards the farmers. For example: When do you have a 
mastitis problem? When am I doing well? What is a good farmer? How can problems be solved? 
Are other farmers implementing mastitis prevention as well? Does that work? Questions such as 
these are immediately associated with providing feedback. Currently, farmers perceive little 
feedback about what they are doing. Newly implemented mastitis control measures or advice 
should have a follow up to reinforce farmers’ confidence that he is doing well. As such, the 
individual effort of farmers becomes more visible and could increase the perception of own role 
and responsibility and directly personalizes the communication as well. 
 
Third, social learning and social pressure seem to be very important in changing the farmers’ 
mindset. We acknowledge that private practitioners still are one of the most important 
ambassadors of the udder health program. However, it seems that veterinarians find difficulties 
in motivating farmers who are not interested in the first place. Therefore, at this point in time 
other routes in communication could be more suitable to influence the mindset of farmers, 
especially if they are not internally motivated. These farmers may experience social pressure if a 
sort of ‘national standard’ in udder health management is at a higher level. Articles in farmers 
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magazines, information at dairy shows, agricultural education, information given by the dairy 
industry and farmers organizations, social networks, and examples of ‘good dairy practices’ in 
open door days’ in model farms may be helpful to support the udder health program in 
communication to farmers. All persons and organizations in a farmer’s social environment, 
including organizations for agricultural and veterinary education, should express the same 
message. In that way conflicting information is avoided and farmers’ trust and motivation in the 
social environment and the udder health program will be better maintained.  
 
To meet the three issues mentioned, we subdivided udder health in five themes. These include 
knowledge from the well known five point schedule (Neave et al., 1969) but also include more 
recent technical knowledge, i.e. on host resistance. The five themes are: infectious pressure, 
planning and control, treatment, host resistance, and milking and milking machine. Each 
individual farmer will receive a book ‘Practical guide for optimal udder health’ with information 
on udder health management, containing the five themes mentioned. During several months in a 
row each of the themes will stand in the spotlight in all possible ways. In this way the social 
pressure on farmers increases and a frame of reference about mastitis standards is provided. 
During each of the periods, articles in farmers’ journals, lectures, and other activities will refer 
back to the personal book of the farmer. Additionally we will continue to provide private 
practitioners with materials to organize study groups on the specific theme, because they are 
quite successful, highly appreciated and provide a realistic frame of reference (what is a normal 
hygiene score?, what is normal teat score?, what goal in clinical mastitis is realistic?, etc.). Our 
first experiences in the second year of the project show that the good evaluations and results are 
not only good for the participants, but also have an attractive effect on farmers that have not 
participated so far. Organizing successful study groups in a practice seems to give some social 
pressure. Therefore, these evaluations and ‘best practices’ need to be communicated to all 
farmers. As such, feedback as well as a frame of reference is provided. In this way other farmers 
might feel they are able to improve their farms, and will be recognized for it. 
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